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(54) IMPROVEMENTS RELATING TO IIBB TOBMATO 
, CREASES IN BOAStn IN OR FOR THE MANIBPACTURE OF 

CARTON BLANKS 


10 


(71) We» Ai» CooKB laMHED, :a 
Bdfssb CCHi^^y of Cromi P<^it Leeds 
LSIO lAE. YQdcs]^ and OfioooB 
VOCK^ a Bdtai^ snbjoot of 26 Baxk Roajd. 
Bt8inle^> Le6d$ 13, Yaiisbke, do he^ 
clBie tl^ imreaituni for wblck m pray Hiat 
a patent ma^ be ^oted to ii$ and €b& 
mmodhy which Jt is to 'beparformed^ to be 
irdcularly descaibed in and by the ft^ow- 

staieaneot: — 
The ptesent inventiQii rebates to the foxma- 
tioB of hingi^ defined by ceieaise lines in 



bpatdf m or $Qr the mmvSactare of carton 
bJazxlcs and in particular co&cems a method 

15 and apparatos for» dm fomiatioa of 
falDge3 delnaead by crease fines la sodi carton 
blanks or m paper board from winch such 
a ff^ank or blaxiss Ss or ai:e to be psodneed. 
Tho board or carton blanks may be 

20 printed or otherwise decorated either tefore 
or a^ the creasing opoadon, or may be 
unpnnted. 

Carton iblatxlcs may be cnt out of a sheet ol 
board and (the cuttL^g c^^mtion normally 

25 ta!kes place cimnltane^ifiiy with the forma- 
t!oh <tf the crea&er lixKss in the blanks bat in 
the biToadest aspect ol tJte Snveotion fiie cot- 
ting opecotiaQ may take phroe bf^ore. during 
or after the encasing qpmtioiL 

30 Jaa known method of ciea^oog tnd simnl- 
taaeoas cutting of carton biaoiti^ a catting 
and tiea:$ing forme is constructed. This 
forme is a plate like stroctore tcom a face 
o{ yMch apstands or opstand a kc^e or 

35 jcoives iiaving an edge or edges ddfining the 
.pfflipheral ishape of the blank or blanks and 
a crea^g mle at each o£ the locatidns v/h^ 
orease Hoes are to be formed in the blank. 
This fbrmc is used to produce a £esDdia2e 

40. 'c^mnterpartor ^maloe ready** between which 
and the locme the board b punched In oscder 
lio cut thereCrom, and crease, the blank. The 
make toady is constructed by laying a fuist 

J layer of paper on a plat^ (ibis may be flat 

45 to a flat bed cuttiz^ end cxeaslag maidiine 

{!Prke25pi 


or cylindrical or part cylindrical fc» a rotary 
ctittmg and creasiiig machine) Jajring a sec- 
ond layer of i^per over the tot and n&xt 
laying a layer of hard manUla board over 
the secosidlayevcCpq^. The maniDa board 50 
IS covated by « sheet carbon paper and 
the forme and pack of foyers im the platen 
.an> 'brought imo contact ISO that ink lijx^ ore 
produced on the manilLa board where 
creases are to be formed^ tins beizig aa a 55 
result the creasing ru^ edges in^ssing 
against the padk of layers. Th& manilla 
boatd Is now cut away* wMlst im the jdaten^ 
along the pexipherai regions of each carton 
to be cut^ and along cath line wiiere a crease 60 
fine ft to be fbcmed a ^ot or diatmei is cot 
in the maoiOa board. The cuttbg of ihese 
slots or cbarmels zegrares a degree ^ 
skin because if the sScAs or charmeHs are not 
cut accurately th^ 'thk can lead to trouble ^ 
at a later stage in the handling of blasics for 
example when they ar erected esjpecially 
wl^fD the blanks have to be erected by auto^ 
matic. madsinery. Indeed* the accorate for- 
mation oi th£SB grooves has been a major 70 
problem in iSeM ol forming crease lines 
m board. Moreover, a new make rea^ has 
to be coBfistruct^ for every new carton blank 
to be produced. This is naturally time cos- 
sumbsg particularly in view cH care whidh 75 
must be exercised in forming the said slots. 

Many proposals have been put forward 
for assisdjag and reaideiing simpler the wit- 
ting of the said slots 'or t£annels and some 
have resulted in commercially available ^ 
s^>ecddIised)cotting tods to msAym the person 
cutting die slots to coaitrol accuratdy the 
cutting of the slots, but the setting up of 
these tools is time oonsundng and operation 
t2»xe(^ is difBcolt. Because of this* these 85 
todls have not been widely accepted in the 
oartou industry. 

An object of tbe jpties^ Invention, or at 
least the prefecred mm thereot is to pro- 
vide a me&iod of toming hinges defined by 


PAGE 7/113 * RCVD AT 8/10/2003 4:34:31 AM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/24 * ONIS:2738300 ' CSID:8064988673 * DURATION <innn-88):82-18 


From: 8064986673 


To: 00215712738300 


Page: 8/113 


Date: 2005/8/10 04:29:07 


1302305 


crease lines in hoard wherefby the 6aid dis- 
advantages aie diimxiated. 

AscQtding to die wsait invratioa tkere 
is pfovidai a metfaoa of foanlng la oartOD 
5 toatd and ia a predcitannmed pattern a 
l^buality of fuoges each defined oy crease 
^uiftlby presalScf tlie tKMurd ibetweaa a cceas- 
iog lonne hamg a plcrality of mucs oC 
spaced parallel croaadng rales of which the 
10 creasing edges are rwmded and whkh arc 
anao^ in said ^ledoteattuied pattern and a 

am^Si platea soifece so that each pair of 
creasing rules loxms in the board two crease 
:Kne$ (klfitmng a hinge* ^ 

15 The sparfi^ h^e«i &e ctcasmg roles 
wfll zoquire to t& \rajied dreading upon 
thp t>oard h&ng cxeased. Xjx gBseraU ex- 
perimest has shown that the fhicfca: the 
brard^ ^ B^c^iter Hie spadng beti»em the 

20 n^Qfi, 

By sappcsrtiQg the board on a smooth 
sacfese; e^g^ a flat or arcuate platen. c<»i- 
siderable isme and eoqpenditure as com- 
pafed vdth ^ ccKrranfjQtt method 

25 asnomakereadyisteqaiied. 

Tests have ^own dmt the '«ease Imes in 
the board need to be at least c€ noticeable 
dearth to ena&Ie tiKi board to be felted «ati»- 
fectorfly and -whea the rales are set telativ© 

30 to the piateu tbeve is fitOo damger of the 
creasing niks ftactoring the board because 
o£ tte me <^ 6aM zoonded edges. 

In a pcactlcBlappCbdatio&u it wiH be more 
nsnal to produce a number <rf hm^ in the 

^ board during the acasing (and perhaps cut- 
ting) and to end, the forme 'Wiil have 
tvfo paraM creasing rules for each hing& 
^^^^he^e the cutting is carried out 5imaltane» 
ously -with the creasing, conventional cutting 

40 arrangBmenttsmaybeuscd. 

Also accordmEg to the present mventioii 
there is provided a cieasmg forme for a 
carton boacd creasing maodne including 
a plurality of pairs c£ spacedL paraBd cteas- 

45 hag rulea <rf which the aeasmg edges are 
rounded and which are arranged in a pr^ 
detenniaed pattern so as to prodisec in boanl 

cieased by the &rane and m said predeter- 
mined pattCEc^ a plurality of hinges each 
drftaed by two spaced crease linfii5, said pairs 
a£ paralM rules being xemxmAiiy Uxaicd hi 
a fSraie plate stnicturc. The itome may also 

have a cutthig JoaSo definfa^g the 

diape of the carton to !be cut and oea^ 
55 by forma. The foome Jnay be for the 

creasing and cattmg from a sheet of a 

plurality carton b&nks. 
Tlje forme may be built up in the nannai 

cwxvmtional manner La by inserting 
^ knife erge and creasing rule pairs (wm 

spacing means tfiea:^)etweea) hi dote or 

<£ann3s Sn a sii^le fonne plate or by Kx^ 

ting the rules and knSfe edge between mum- 
forme plate frieces and the forma Is held in 
65 clamps to prevent it from colIag?«ng. In 


50 


either case, eadi twin creasing rule may 
altemativi^ be pr^-fabncated fxam bars to 
piediaed and specified fifcsea so that the rules 
of ea<±t pair will be int^ral instead <rf being 

sroatate and spaced ^ Sj^acer piec»s. In 70 
such latter case; each creasing rule pa ir ma y 
have the cross sectional shape of a toning 
foric. the lop edges of twin arms serviAg to 
feMon die crease lines and the lower single 
leg bcii^ for fe)cation la an appropriate dot 75 
ia ^ forme ^ate structura 

The inventiozi further provides a machine 
for cxeasittg cartca board indudinga creas*^ 
iog foam having a pair of spaced parallel 
cieash^ rules which are for produdng each 80 

hiiigd to bo ioanei, and of which the crras- 
mg edges are loonded and a platen havii^ 
a smooth surface which in use presses the 
boaid against the forme so that the edges 
of the pairs of creasing rules fffodnce^aced 85 

riHd crease fines iu the board to define 

The invention also provides a carton iNanK 
which hflffl been creased by the method as 
afocesald. 90 

;hi the method of the invention, the crease 
Ihies wQl uoonaUy be formed in the rear 
shle of the board. This is OJTO^ to con- 
ventional cteaang using a imuco ready and 
a sinrie creasing rule for each hioge, v^ere- g$ 
in die creasing is ^ected on the face side 
of the board. 

:fenbodimtti£s cf the invenCifwi will now 
be described, by way of example* widi refer- 
«ice to the accompaaying drawings, iwtere- IC4> 

^fugore 1 is a sectional efcvation, to an 
onlaiged scalCp of a creasing rule m the iffo- 

cess of creasing caxtm blank board aoooro- 
ing to a ooiKventiQDal method. 

IJigure 2 as a sectional devotion* also to 
an ea3laigcd*;ale, of a pair erf creasing rul^ 
in the proccffl of ocpasing carton bianlc 
board according to an embodiment of the in- 
ventions 


105 


sand 


no 


Figure 3 ahows the j^feen and _ ^ 
creasing fonne of a cutting and crea»i^ 
machine acawding to ihe inveiition; and is 
a sectEOnal eievati«i; and 

Pigaie 4 is similaar to fig. 2. but shows 115 
anoth^ form cteaang rolei 

In Figures 1, 2 and 4 the platen is ^own 
at 10, and the board at 12 {with outer and 
inner faces at 12A and 12B). 

In figure 1, a make ready on the rfatea 12O 
is shown at 14, a timlce ready dot or charmci 
at 16. the forme at 17 and the creasing rule 
at 20. Con^adng this Figure 1 with FSgurc 
2 it will be seen in fig. 2 that the board 12 
is creased by two pazsdlel cieashig roks 20A 225 

of which the oeaang edges are rounded and 
which are spaced apart apart by a spacer 22 
yghosQ thkkiEiess is accurately Icnown and no 
make ready is nsetd. 
In the alternative aerangement of Fig. 4 130 
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the twin rules 20B, 20B again more rounded 
csreasmg cd^ges, but the rules in this case are 
defined "by Hie arms of it ^hricated taaii:^ 
fork Bcctional bar <* ^ch leg 20D h 
5 located in a sloe in fcnme 17, The spaciug 
(tf the rules 20B is deiiennined accui^ely 
dcmflg maniffartcxe of thc^wur, • 

In eacb-cf the cases known in figs 2 and 4, 
ii» rolo spsc^ is tuzch thai ti» tvro ci«as6r 
lO lines sproducesd are specia! to xkfine a autste 
hin^ in the Aboard- 

c& 1 and and 4 the folding i$ in the 
In the suhscquwit f olding of ttoboards 12 
dtocfion ctf the arrows "24 and it ndll be 

15 seen thcre6>i& tliat the cteasiog rules are 
defined "by die anns a faSmeatesd tonong 
a|)plied on of^pc^te sides Of the board as 
r^grd^Figurel and figuies 2 and 4. 
Th0 marhmiitg of groove 16 accuxately is 

20 very difficult bat the accurate spadag <k the 
rales 2QA. <by meam of the ^ixsuiatdy 
niBchined ^cer 22 or madiiiuiig of lur 
creasing roks 2QB is relaHvely ahi^Ie in 
campanscn and moreover, die tffin rule ar- 

25 raDgem^ provides a more accurately loca- 
ted hinge. Carton blanks having hing» made 
aocordrng to the xavendcm axe, because of 
the axtmte location and fonnatton of the 
hhi^« nioie fuitabfe ^ erection by auto- 

SO matfc o^ectxng machinefy. As such inacfain- 


_ _ 1 





^le. 


Retecring ocyw to 3. the complete 
fotmei relsesexited by xefecence numeral 18 

35 inf^3.isshowninpec^pectiveview: AlffO 
shown in this £ig» is the ntadune platen 30 
which co<|>eiutes ivith the forme 18 in a 
cutting and creasing $cnjoesis. The platen 30 
is shown as being arcuate ajad liavS^ a hori- 
40 zontal axis o£ rotation 32. In use;> liie platen 
rotates cootinuonSBfy whilst the forme 18 
redprocates forwards and tsackwan^ as 
indicated 'by arrow 33. A sheet of bcmrd 31 
Is pkced, face iijpfmzds on the forme 18 
45 when ife Is jn tibe posidcm shown, the fonne 
18 then moves forward and the i^atea 30 
rolls OV&: the 9>oard upper face pressing the 
board to the {^tm wiieidsy too hoard is 
cut into carton 'blai^, hinges isdmaltancously 
being formed in such f>Ianks. Vfhea the 
platen leaches the end of die !&>twatd stroioe^ 
die pktm has kft ccnitact with the board 
Tl» fonne 18 returns to 'the position shown 
in ifi]|. 3 whilst the ^ten 30 conlinues its 
rotation. 

Badi G^rde is pc^dferably Initiated by an 
c^arator who places eachm sheet of mrd 
on the fonne 18 when it is in die position 
shown and he removes the cot blanls from 

«60 the foooe 18 wlirai it returns to the initial 
position, hefoze xdoading macbmine; If 
the machine Is adapted &r automatic opem* 
tion the cut and creased ^hnks may be re- 
moved from tliB foffme 18 aotomatica]]^ 

<»5 when in the forward position, and the forme 


50 


55 


18 would be automatically loaded when in 
the rear posltioa, and rotation of thepiaten 
30 could %e ocmtinnons. 

In ^ flat xdaten machine* the j^aten is 
simply led^procated up and down in syur 70 
diromam with the movanents of the forme, 
but in this case the fonne 18 takes up a 
posiiam nnd^sieath the platen in its f cr* 
ward posldoiL 

Coi&denng noFW fonne '18 in detail tMa 75 
ccHnprises a rectanipdar knife edige 34 de- 
fined kabres 34A^ 34B, 34C and 340- 
The area defined <by the lailfe edge 34 is 
S5rt>divided 'into nine equal rdctangnlar axe^ 
by furrier knives 35, 38 so that daring eadi go 
cydb of the machine nine carton blaiuis axe 
produced 

Each of the said nine equal rectangular 
areas is further ^ub-divided into secdons by 
t win ed ge creasing rule assemblies 40 each 85 
coDStmcted of two creasing rufcs 20A as 
shovn m enlarged detail in 1%. 2 or Figure 
4 so that on eadi- Uank pindnoal duace is 
mso fcHoned a criss-CFoa} pattern of ftM 
creases and ea<^ creaese is amned by a paur ^ 
of parallel cr»so lines as ex^ained m detail 
in relation to OPiga. 1 and 4. The top edges 
' oif the creasSn^ rule assemblies 40arelocated 
bedow the kmfe edge "by the d^red amCHmt 
for the board being cut and creased to en- 95 
sure that the creases d the correct depth 
are formed in the b^ird 

Hie creasing rule assenMes 40 are shown 
in one cxdy of the nine rectangular areas 
in the inlcrei^ of dadty^ bat it will be lOO 
appreciated that this arrangement fs dupli- 
cated in eaich of said areas. Moreover, it Ja 
to be api^ieciated that tl» arrangement ot 
creasing assenfblies 40 and cutting knives Ifi 
varied depen(^ng upon xbsi shape cf carton 105 
to be jpsroduced Hie shnple arrangement 
shown is mcaociy for the purposes of explana- 
tion. 

Tho knives and creasing assemblies 40 are 
held in posidcui by means of muKi-ibnno 110 
plate pkces 42 and the wbxAi^ assembly coan- 
prising plale pdeces 42, knives and creasoK 
assead)hefi 40 Is he^ rigid by means <A ad- 
justable scxew clamps 44 which in turn are 
mounted on a rigid form base plate 46 to 115 
whidi the itcquocation drive medxanism is 
attached 

Small hi(X^ 48 of resilient material such 
as spoiige rubber located adjacent the 
knives and xxcasEk^ rules 40 serve to ensure 
that the carton blanks axe pushed <^ the 
knives and creasing rules a&er each catting 
and cieasir^ opesratioo. Oafy a few of these 
blocks 48 are shown in the drawing; as many 
as axe required to achieve ihd^bove tikct 125 
would be used in piactzoe. The blocks 48 
may be ^ued to the facme pieces 42 so that 
the blods 48 remain in |>o^tion during 
opcEcation <^ the madilne out can be xe- 
moved fairly readily viluai dis-assembliqg 130 


120 
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tliefonae 18. 

la tlie subseqa^ IcMng of tbe Ixlflok 
cteased wxocSix^ tlid InveDuCM]^ tiic stretch* 
ing o£ llie hixxitSxss at dio opposile' sMe 
5 of tbo iiioge Js minimai and 1&0^&Qr& the 
SDxjace <7f such inay be varnished or 
laoqaeicd» a xeqidKaneot of maxi^ <Uaok 

The spacing betweea the creasing rulea vl 
W each pair dSould be such, that the two 
pamlM crease lines fosmed thiordby ia thi& 


board define a MDig& 
boaid define a sin^d bixiga 

15 WHAT WE CLAIM IS:— 

and in a jp^ed^enniiied pattern a plutali^ 
of Moges ddSnsd by C0»:se fines by 
piessmg the board between a creasing forme 
20 bavisgapiuzalityoCpaiisof 

CTBafmg rules <k which the ciea^bg edg^ 
are jroonded andTvbich are arranged in said 
jQce^tiaimned pflttem and a 6Ktwjf& platen 


30 


25 &rms in the bcmrd two crease lines defining 
a Mqs^ 

Z The medK>d aiocording to ObJm 1 
wber^ the ssioo&h plaiten snmce s arcuate 
and the forme is a flat stnicture over which 
the arcuate smfaoe roBs Sn formkig the 
crease lioeis. 

3. The method according *o Claim 1, 
wi^dn smooth platen sorface is flat 
and die fimne a flat structure and tbe 

35 fosixw a2id ^ j^aten sotEace aie pressed to- 
gether In f osming said cxease lines. 

4. The met&d according to any pre- 
ceding ciaim> wherein said rarme also nas 
^ife edges so that the caxton teaid is 

. 40 siniQitaneously cut wXo bbxdcs as fbo creasa 
Ikies are tamed therein. 

5. A m^hod of creasing carton board 
gribfltantially as heareiribefore described TWtb 
leficncncetoFlgs. 2 and 3 or ^ 3 and4<^ 

45 dtoaccon^Mtti^tig drawings. 

A cicafiing forme w a carton board 
creafiing machine jmplnding a ^loraHty of 
•paiw of spQ£sA, parallel creasing rules of 
•which the creasing edges are iDOiided add 
50 wincii aie arranged in a, predeteonmed p^- 
tpm so as to proance inboard creased by the 
forme and in saM predetennined pattern* 
' a plurality of binges eadi defined by two 
spaced csca£» £nes* said paixs parallel 


in a fonne 


55 rules beli^ remoi^b^y 1< 
plate structurei 

7. A foone according to Claim ft \/^ifire- 

in the creasing mks of each said pair are 
held ^oed apart by a ^)acer whose thidc- 
60 nessisaccnratdylcnown, 

8. - A fcame according to Claim 7, wnere- 
in tte creasing rules oC each pair are int^ral 
in that they are tomed hi a of tuning 


75 


8(^ 


9. A forme acoarding to Claim 6, 7 or 8, 70 
^ndietein said plate ^ructore is defined by a 
pluiaH^ of jnuM-fonne plate iHCces, the 
^ksGss and pairs of paiallel creasing rules 
being beM as a rigid sttucture by means of 
clamps. 

10. A forme according to any of C3aims 
6 to 9, initoiing catting knives wiiidi are 
fcr cutting the carttm board into blanks 
simultaneously wilh. the creasing of tt» 
board. 

Ih A ccea^ng forme stAstantially as 
lieceiifb^lbze desal)ed with ref^mnoe to Fig. 

3 of ^ aocoa^anybg dmwings. 

IZ A machine for creasing carttai 
board j«p]iTfiirig a creasmg f orn© having a o> 
pahr of i^paced paxallei creasing rules which 
ate for produraig eacb hinge to be formed 
and of wbich the cr«isiQg eages are rounded 
and a platcaa having a smooth scrface which 
in use presses the board against tbe fozme 90 
so that the et^cs of the pairs c$ creasing 
rules ptoda)ce i^accd paraniel crease Imes in 
the board to define the hinges^ 

13. A madune acooimng to Oalm IZ 
VTheRdn the creash^ rules oi each of said 95 
pair ace he3d spac^ apart by a sgpaoer mle 
m^iOBe thidkiness is accurately Icnown. 

14. A machine acc<»ding to claim 1% 
wh^ein the creasing roles ot each pair are 
integral in that they are £(»mied in a bar of 100 
toning fcnic section. 

15. A machinB according to Claam 12, 
13 or 14. wherein the forme vs a plate istnip- 
ture havii^ slots therein and in which tbe 
pairs of spaced parallel rules aie located, 

iWL A machine accorfhig to Claim 115. 105 
wherein the plate stnicfme is defined by a 
plurality of mulfii-forme plate pieces, the 
rgeces and pairs of parallel creaang rules 
bdng held as a ri^ atrocture Q>y means of 
damps. 

17. A machine according to any of 
claims 12 to 15, wherein tfo fcHrme has 
cutting loiives for cutdng the carton board 
into blanks sLtnultaneousIy with the cieaaii^ 
thereof 1^ said pate of nues. 115 

18. A machme for cuttmg and ci^easmg 
carton ^board. substantially as herMub^ore 
descnbed with re£er»»ce to Bg. 3 of the 
acccanpanying drawings. 

19. A carton Wank produced by the 120 
method according toclahn 4. 
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